Constructs and methods for high-throughput gene silencing in plants.
Gene silencing can be achieved by transformation of plants with constructs that express self-complementary (termed hairpin) RNA containing sequences homologous to the target genes. The DNA sequences encoding the self-complementary regions of hairpin (hp) RNA constructs form an inverted repeat. The inverted repeat can be stabilized in bacteria through separation of the self-complementary regions by a "spacer" region. When the spacer sequence encodes an intron, the efficiency of gene silencing is very high. There are at least three ways in which hpRNA constructs can be made. The construct may be generated from standard binary plant transformation vectors in which the hairpin-encoding region is generated de novo for each gene. Alternatively, generic gene-silencing vectors such as the pHANNIBAL and the pHELLSGATE series can be used. They simply require the insertion of PCR products, derived from the target gene, into the vectors by conventional cloning or by using the Gateway directed recombination system. In this article, we describe and evaluate the advantages of these vectors and then provide the protocols for their efficient use.